Summary. The Jurassic Scisti Silicei Formation forms part of the Lagonegro superimposed tectonic units I and I1 that are thought to represent the axial and internal margins of the Mesozoic Lagonegro Basin, prior to nappe formation. Sampling was carried out in the lower (Lagonegro) and upper (Pignola) nappes in two differently oriented anticlines. Single and multicomponent magnetizations are present. Isothermal remanence acquisition rates show that magnetite and haematite are present which, in most hgonegro specimens, show the same direction of magnetization. Comparison of the palaeomagnetic directions with those from Jurassic rocks on the stable African craton indicates a 147" anticlockwise rotation of the lower nappe which is similar to 139" previously reported for the upper nappe at Vietri di Potenza. The same comparisons show a 44" clockwise rotation of the upper nappe at Pignola. These results suggest that the doubled nappe structures, sampled some 50 km apart, resulted from their emplacement by translation with little rotation prior to the opening of the Tyrrhenian Sea and that it was the opening of this Sea that caused the predominantly anticlockwise rotation. This work therefore indicates the way in which palaeomagnetic analyses can be used, even within complex allochthonous areas, as an aid to deciphering their tectonic evolution.
unit is fundamental to an understanding of the evolution of the Alps. In this paper, palaeomagnetic techniques have mainly been used to investigate the structural evolution within a complex allochthonous area which has been subjected to intensive geological study within a continuing review of the overall evolution of the southern Apennine chain (D'Argenio, Pescatore & Scandone 1975; Catalan0 & D'Argenio 1978) . These results are also of interest as they demonstrate that a variety of highly siliceous sediments can be suitable for palaeomagnetic study.
The rocks of the Lagonegro Basin outcrop mainly in the Lucania region ( Fig. 1 ) and are part of the series of dkollement nappes which form the Southern Apennine Chain. The Basin developed since mid-Triassic times as a result of rifting between Africa and Europe w h c h also marked the first o u t h e of 'Adria' (Scandone 1975; D'Argenio 1976) . The area then formed part of a carbonate platform/siliceous basin system which paralleled the African palaeomargin and appears to be analogous to the present-day Bahamas region (D'Argenio 1970; Bernoulli 1972; Bernoulli & Jenkins 1974) . During the Mesozoic, different tensional and transcurrent tectonic phases affected the area until, in Lower-Middle Miocene time, the western edge of Adria was affected by strong compression resulting in the formation of a huge stack of nappes which now form the Southern Apennines. Within this complex structure, different stress fields, with consequently different fold axes orientations, occurred at different times. In the Aquitanian-Langhian, the axes were oriented E-W and showed a northern vergence, but the axes paralleled the western margin in the Tortonian and the degree of folding became increasingly intense. One possible model for their overall structure is that of an initial anticlockwise rotation of the nappes, related to the opening of the Tyrrhenian Sea during the Tortonian-Messinian (Di Nocera, Ortolani & Torre 1975; Catalan0 et al. 1976; Ortolani 1978) , with the western Basin margin being thrust over its eastern parts in the Aquitanian-Lan&an (Scandone 1972 ). This doubled sequence was then moved even further eastwards, causing the axes of the folding to become concave towards the Tyrrhenian Sea. Such a structural model for the evolution of these nappe structures depends strongly on the occurrence of rotations during their transport and hence should be susceptible to testing by palaeomagnetic methods (Tarling 1983 ). This study reports results from the Jurassic Scisti Silicei Formation which outcrops in two superimposed nappes on the southern and central parts of the overall arcuate structure (Fig. 1 ). This formation is also coeval with the rocks sampled in the upper nappe by Channell(1975) in the north-eastern part of the arc. Twenty-five sites (six samples per site) were sampled in red and green jaspers, siliceous claystones and graded calcareous breccias and marls in the basal part of lower nappe at Pignola. These samples were highly siliceous and fractured, preventing drilling in the field, with the exception of four sites. Most samples were collected as small hand samples which were shaped into 2.1 cm sided cubes and spheres (Incoronato 1982) . A further 24 sites, comprising silicified mark and clays, with polychromous jaspers, were drilled from the basal part of the upper nappe at Lagonegro.
Measurement and analysis
All specimens were weakly magnetized and six sites from Pignola and three from Lagonegro were unmeasurable even with a cryogenic magnetmeter. The remaining Pignola samples had natural remanent intensities between 0.08 and 8.14 mAm-' and directions which formed two main groups; shallow negative inclinations towards the SW and shallow positive inclinations spread between the west and NW (Fig. 2a) . The measurable Lagonegro samples had natural remanent intensities between 0.12 and 20.24 mAm-' and generally scattered directions, with only indications of possible groupings (Fig. 2b) . At least one sample per site was subjected to incremental thermal demagnetization, with the remanence measured at least twice at each step. The low field susceptibility was also monitored to detect any changes in the magnetic mineralogy. Both single and multiple component behaviour was observed for both localities (Fig. 3) and the high temperature components were not always clearly defined, particularly above 640°C, where rapidly acquired viscous components tended to become dominant over any remaining remanent component. The component analyses for individual specimens were carried out both subjectively and objectively, using the 10" linearity tests suggested by Kirschvink (1980) (Table l) , i.e. the vector was confined within an oblong with a diagonal of 10' or less. The hgh temperature components were defined by linear behaviour of pilot specimens (Fig. 4) , combined with bulk demagnetization of other specimens from the same site at temperatures within the optimum range indicated by the pilot specimens. The lower temperature components were defined by linear analyses of the pilot specimen behaviour. Subsequent analyses and discussions have then been confined to site mean vectors, at high or low temperatures, defined with an 0 1~~ Isothermal remanent properties were used to evaluate the nature of the magnetic mineralogy (Fig. 5) . The Pignola specimens characterized by single component remanence showed coercivity peaks below 0.1 T -all features that suggest that magnetite is the dominant magnetic mineral. In contrast, single component specimens from Lagonegro did not saturate until fields above 0.5 T were applied and some did not saturate at all. The latter were commonly characterized by coercivity peaks below 0.1 T, although sometimes extending to 0.6 T, which would suggest that haematite, in the form of specularite, is present in addition to magnetite (Tarling 1983) . The Pignola specimens characterized by multicomponent magnetizations saturated at 1.3-1.5 T (Fig. 6a, c) and some did not saturate (Fig. 6b) . A wide range of coercivities were exhibited with values less than 0.1 T being predominant in the specimens which saturated at 1.5 T (Fig. 6c) . The Lagonegro specimens characterized by multicomponent magnetizations did not saturate (Fig. 6d) exhibiting an intensity/field pattern similar to some single component Lagonegro specimens (Fig. Sc) . This means that both-magnetite and haematite, in the form of specularite and as a pigment, are present in varying proportions in both the Lagonegro and Pignola multicomponent specimens.
Discussion and conclusions
The steep inclinations which predominate in the Lagonegro locality, and are of restricted occurrence in the Pignola area, are well defined and of consistent reversed polarity. This suggests that they were acquired in a reversed geomagnetic field prior to folding. However, such an inclination is inconsistent with any possible post-Triassic palaeolatitude for this area (c. 25-30') or with any direction which could have been acquired during a tilt at some specific time during the nappe development and emplacement. Thus these directions, while clearly defined, remain of unknown origin. The sites from Pignola which show single component magnetization are characterized by a south-westerly declination, intermediate negative inclination, which is carried by magnetite, while the north-westerly direction, of intermediate positive inclination, is characteristic of the high temperature component of the multicomponent sites which contain magnetite, specularite and pigmentary haematite. The identification of the SW component in some of the multicomponent sites, together with the more complex mineralogy, indicates that the NW direction probably represents a later acquired magnetization than the SW directed component.
Single component Lagonegro sites show steep negative inclinations, while north-easterly, medium negative inclinations occur in the multicomponent sites which contain magnetite, specularite and pigmentary haematite. Channell's (1975) results from an E-W anticline at Vietri di Potenza show only two sites with acceptable within-site scatter, of which only one (directed 40°, -25') can be considered to relate to an expectable palaeolatitude. For the Lucania region (Table 2) , the results from three allochthonous areas can be considered to possess inclinations, relative to bedding, which correspond in magnitude and sign with (Nairn, Schmitt & Smethwick 1981) . The consistency of the palaeolatitudes, but differences in declinations, observed within nappe structures in Lucania, can be simply explained in terms of the observed differences in orientation of the monoclinical axes in different areas. The rotations relative to Africa, within the horizontal plane, would then correspond to -139" and +147' for the northern and southern extremes respectively (positive = clockwise), and +44" for the central region. The fact that both the upper and lower nappes show similar senses of rotations also supports the concept of a general anticlockwise rotation of the entire Southern Apennine chain (Catalano et al. 1976) . However, the clockwise rotation indicated for the upper nappe at Pignola would be somewhat inconsistent with this model, although this could be related to highly localized effects. The NW Pignola component (321 .go, 35.7", ( Y~~ = 6.6") exhibits an inclination which resembles that of sediments on the African palaeomargin (Channell & Tarling 1975; Catalano et al. 1976) . The anomalous behaviour of the upper nappe at Pignola, deduced from Jurassic data, is also evident in the, presumed Cretaceous, secondary component.
This study therefore indicates that the emplacement of nappe structures can be examined using palaeomagnetic techniques and suggests that most of their gross deformation must take place at ambient temperatures as there is little evidence for significant magnetic overprinting, as would have been expected if the deformation was accompanied by heating to temperatures of 300°C or more. There is also evidence that some of the motions involved took place by translation, without rotation, such as during the Burdigalian, and that the palaeomagnetic results largely reflect tectonic rotations during the Tortonian-Early Pliocene during the opening of the Tyrrhenian Sea.
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